1 H NMR spectra were recorded at 400 MHz with a Bruker AVS-400 or at 500 MHz with a Bruker DRX-500. 13 C NMR spectra were recorded at 100 MHz with a Bruker AVS-400 and at 125 MHz with a Bruker DRX-500. Multiplicities are described using the following abbreviations: s = singlet As most of the isolated derivatives rather resemble reblastatin and not geldanamycin (because of the absence of the C-21 hydroxyl group and the quinone moiety) we choose to name these metabolites reblastatins.
H-allyl), 5.12 (dd, 1H, J = 17.2, 1. 4 Hz, 4.53 (d, 2H , J = 5.9 Hz, CH 2 ), 3.51 (d, 2H, J = 6. Methyl 3-allyl-4-allyloxy-5-nitrobenzoate S10 (380 mg, 1.38 mmol, 1.0 eq.) was dissolved in toluene (5 mL), and treated with [RuClH(CO)(PPh 3 ) 3 ] (180 mg, 0.19 mmol, 14 mol%). The reaction mixture was heated at 90 °C for 72 h. After cooling to room temperature the solution was filtered through a pad of silica gel and concentrated under reduced pressure. The resulting crude product S11 (270 mg) was directly used in the next step.
The ester S11 (0.5 g, 1.81 mmol, 1.0 eq.) was dissolved in toluene (5 mL), and treated with GrubbsHoveyda catalyst (40 mg, 0.06 mmol, 34 mol%). The reaction mixture was heated at 90 °C for 5.5 h.
After cooling to room temperature the solution was filtered over a pad of silica gel, washed with ethyl acetate and concentrated under reduced pressure. Purification by flash column chromatography (petroleum ether/ethyl acetate= 20:1) afforded compound S12 (0.14 g, 0.73 mmol, 40 %) as a crystalline, beige solid.
Ester S12 (20.0 mg, 0.09 mmol, 1.0 eq.) was dissolved in methanol (5 mL) and an aqueous 1 M LiOHsolution (0.45 mL, 0.45 mmol, 5.0 eq.) was added. The reactions mixture was stirred at room temperature for 4 h, and then hydrolyzed by addition of HCl (2 M). After evaporation of the solvent the residue was taken up in water and extracted with ethyl acetate. The combined, organic extracts were dried over magnesium sulfate and concentrated under reduced pressure to yield the carboxylic acid (18.5 mg, 0.09 mmol, quant.) as a crystalline, colorless solid. The acid (23.0 mg, 0.11 mmol, 1.0 eq.) was dissolved in ethyl acetate (3 mL), followed by addition of tin(II) chloride dihydrate (100 mg, 0.44 mmol, 4.0 eq.).
The reaction mixture was heated under refluxing conditions for 4 h. After cooling, the solution was hydrolyzed by addition of crushed ice and neutralization was achieved by addition of a saturated hydrogen bicarbonate solution and the phases were separated. The aqueous phase was extracted with ethyl acetate and the combined, organic extracts were dried over magnesium sulfate and evaporated to yield the title compound 19 (19.5 mg, 0.11 mmol, quant.) as a crystalline, beige solid. Ester S14 (0.30 g, 1.67 mmol, 1.0 eq.) was suspended in acetic acid (8 mL) , followed by addition of sodium acetate (0.31 g, 4.18 mmol, 2.5 eq.) and bromine (0.1 mL, 1.67 mmol, 1.0 eq). The reaction mixture was stirred at room temperature for 12 h. After removal of the solvent, the residue was taken up in water and extracted with diethyl ether. The combined, organic extracts were dried over magnesium Aryl bromide S15 (0.40 g, 1.36 mmol, 1.0 eq.), Cs 2 CO 3 (0.88 g, 2.71 mmol, 2.0 eq.), CuI (0.03 g, 0.14 mmol, 0.1 eq.) and 2,4-pentadione (56.0 µL, 0.54 mmol, 0.4 eq.) were dissolved in DMF (3 mL) followed by addition of ammonia (28 %, 400 µL). The reaction mixture was heated at 70 °C for 12 h.
After cooling to room temperature the solution was filtered over Celite TM , washed with ethyl acetate and concentrated under reduced pressure. The crude product was purified by flash column chromatography (petroleum ether/ethyl acetate= 5:1) afforded amine S16 (0.08 g, 0.41 mmol, 30 %) as a crystalline, beige solid.
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Ester S16 (50.0 mg, 0.26 mmol, 1.0 eq.) was dissolved in methanol (5 mL) and an aqueous 1 M LiOHsolution (0.13 mL, 1.13 mmol, 5.0 eq.) was added. The reaction mixture was stirred at room temperature A suspension of 4-bromothiophene-3-carboxylic acid (S17) (0.50 g, 2.41 mmol, 1.0 eq.) in conc. H 2 SO 4 (4 mL) was added dropwise at -20 °C into a solution of conc. HNO 3 (0.11 mL, 2.65 mmol, 1.10 eq.) in conc. H 2 SO 4 (0.5 mL) and stirred for 3.5 h between -20 °C and -10 °C. H 2 O (20 mL) was cautiously 8 added and the resulting precipitate was filtered and washed with water. The solid was dried in vacuo to yield the nitrothiophene S18 (0.52 g, 2.06 mmol, 85%) as a yellow solid [S2] . A suspension of thiophene derivative S18 (0.25 g, 0.94 mmol, 1.0 eq.), copper(I)bromide (20.0 mg, 0.14 mmol, 0.15 eq.) and sodium iodide (21.0 mg, 0.14 mmol, 0.15 eq.) in MeOH (5 mL) was treated with sodium methanolate (0.15 g, 2.83 mmol, 3.0 eq.) under a nitrogen atmosphere. The mixture was stirred for 16 h at 75 °C. After cooling to room temperature H 2 O (10 mL) was added and the pH was adjusted to 1 by addition of conc. HCl. EtOAc (10 mL) was added, the organic phase was separated and the aqueous phase was extratced with EtOAc (2 × 10 mL). The combined organic phases were dried MgSO 4 , filtered and the solvent was removed under reduced pressure. The thiophene derivative S19
(165 mg, 0.81 mmol, 86%) was obtained as a yellow solid. A suspension of 4-bromo-5-nitrothiophene-3-carboxylic acid (S18) (0.10 g, 0.40 mmol, 1.0 eq.), Pd/C (5 mg) and ammoniumformiate (11 mg, 0.18 mmol, 4.50 eq.) in MeOH (3 mL) were shaken at rt for 17 hunder an argon atmosphere. The mixture was passed through a pad of silica and the filtrate was concentrated under reduced pressure. The resulting residue was suspended with a small amount of water and filtered. The resulting product 24 (37 mg, 0.17 mmol, 43%) was a colorless solid. A solution of S21 (0.46 g, 2.39 mmol, 1.0 eq.) and hydrazine-monohydrate (0.13 mL, 2.63 mmol, 1.10 eq.) in ethanol (15 mL) was stirred for 16.5 h at 75 °C. After cooling to room temperature the solvent was removed under reduced pressure to yield a solid material which was washed with Et 2 O (3 × 5 mL).
2-Amino-1H-imidazole-4-carboxylic acid (25)
The yellow solid S22 (0.34 g, 2.22 mmol, 93%) was dried under vacuum [S3] . A solution of S22 (1.82 g, 11.7 mmol, 1.0 eq.) in THF (30 mL) was treated with NaOH (2.34 g, 58.5 mmol, 5.0 eq.) in H 2 O (10 mL) and stirred for 17 h at room temperature. Then, the reaction mixture was neutralised by addition of a 2 M solution of HCl. Diethyloxalic acid (6.77 mL, 50.0 mmol, 1.0 eq.) was added to a suspension of 18-crown-6 (1.19 g, 4.50 mmol, 0.09 eq.) and t-BuOK (5.61 g, 50.0 mmol, 1.0 eq.) in THF (35 mL) at 0 °C. The reaction mixture was heated to 60 °C and MeCN (2.63 mL, 50.0 mmol, 1.0 eq.) was added and stirring was continued for 40 min at this temperature. After cooling to room temperature, the precipitate was removed by filtration and was washed with Et 2 O and dried to furnish potassium 1-cyano-3-ethoxy-3-oxoprop-1-en-2-olate S23 (7.62 g, 42.5 mmol, 85%) as a light yellow solid. A suspension of enolate S23 (2.93 g, 16.3 mmol, 1.0 eq.) in H 2 O (8 mL) and EtOH (41 mL) was treated with conc. HCl (1.2 mL) at room temperature and stirred for 15 min. Then, methoxycarbonylhydrazine (1.54 g, 17.1 mmol, 1.05 eq.) were added and the suspension was stirred for 23.5 h. The mixture was concentrated under reduced pressureand taken up with a small amount of water followed by a saturated bicarbonate solution. After extraction with EtOAc (5 × 30 mL) the combined organic phases were dried MgSO 4 ), filtered and the solvent was removed under reduced pressure. The residue was purified by column chromatography (silica, PE/EtOAc = 3.5:1 → 2:1) to yield S24a,b (2.45 g, 11.5 mmol, 71%) as a light yellow solid which was directly employed in the next reaction. A solution of these pyrazoles (4.40 g, 20.6 mmol, 1.0 eq.) in THF (100 mL) was treated with LiOH · H 2 O (8.66 g, 206 mmol, 1.0 eq.) in H 2 O (33 mL) and stirred for 3 h at 50 °C. After cooling to room temperature the reaction mixture was neutralised by addition of 2 M HCl and the solvent was removed under reduced pressure. The residue was taken up in a small amount of water and filtered. The solid was recrystalised in semi concentrated HCl to yield 32 (1.82 g, 11.2 mmol, 54%) as a brownish solid. (100 mL) was added and the mixture was passed through a pad silica, which was washed with EtOAc (2x 100 mL).
5-Amino-1H-pyrazole-3-carboxylic acid (32)
The phases were separated and the aqueous phase was washed with EtOAc (2x 70 mL). The combined organic extracts were dried (MgSO 4 ), filtered and the solvent was removed under reduced pressure.
Chromatographic purification on silica gel (PE/EtOAc = 50:1) yielded S26 (5.70 g, 39.3 mmol, 42%) as a yellow oil. 3-Methyl-5-nitroisothiazol (S26) (297 mg, 2.06 mmol, 1.0 eq.) and chromium(VI) oxide (618 mg, 6.18 mmol, 3.0 eq.) in conc. H 2 SO 4 (2 mL) was stirred for 3 d at room temperature. H 2 O (10 mL) and EtOAc (15 mL) were added, the organic phase was separated and the aqueous phase was extracted with EtOAc (2 × 15 mL). The combined organic extracts were dried (MgSO 4 ), filtered and the solvent was removed under reduced pressure. Then, the residue was treated with an aqueous, saturated bicarbonate solution (10 mL) and EtOAc (10 mL). The organic phase was separated and the aqueous phase was acidified with conc. HCl to pH= 2. The aqueous phase was extracted with EtOAc (3 × 15 mL) and the combined organic phases were dried MgSO 4 ), filtered and the solvent was removed under reduced pressure to yield S27 (174 mg, 1.00 mmol, 49%) as a light redish solid.
12 concentrated under reduced pressure. An aqueous, saturated bicarbonate solution was added until the evolution of gas ceased. EtOAc (30 mL) was added, the organic phase was separated and the aqueous phase was extracted with EtOAc (2 × 30 mL). The combined organic phases were dried (MgSO 4 ), filtered and the solvent was removed under reduced pressure to furnish S28 ( A solution of isothiazole S28 (0.75 g, 3.99 mmol, 1.0 eq.) in acetic acid (15 mL) was treated with iron powder (2.23 g, 39.9 mmol, 10.0 eq.) and the mixture was stirred for 8 min at 75 °C. After cooling to room temperature, methanol was added and the mixture was passed through a pad of silica and the filtrate was concentrated under reduced mixture. Then, EtOAc (40 mL) and an aqueous saturated bicarbonate was added until the evolution of gas had ceased. The organic phase was separated and the aqueous phase 3,4-Diaminobenzoic acid S30 (1.00 g, 65.7 mmol, 1.0 eq.) was dissolved in concentrated HCl (500 mL), cooled to 0 °C, followed by the dropwise addition of NaNO 2 (6.80 g dissolved in 100 mL H 2 O, 98.6 mmol, 1.5 eq.). The mixture was stirred for 4 h at 0 °C and then NaN 3 (6.4 g dissolved in 100 mL H 2 O, 98.6 mmol, 1.5 eq.) was added dropwise. After 3 h the mixture was warmed up to room temperature and stirred for 12 h. After extraction with ethyl acetate the combined, organic layers were dried over 
